T he future of biomedical sciences in the 21st century will be intimately coupled to the further development and expanded use of single molecule microscopies. What justifies such a seemingly bold statement? This question is answered by another question: What is the ultimate goal of biomedical sciences? The answer here may be more obvious-For a complete understanding of the life, disease, and death of a cell (and thus the organism it represents or is part of) we ideally need to know three observables about every distinct molecule in the cell: (1) the number of its kind present; (2) the precise location of each member of the ensemble of identical molecules; (3) the functionality of each member of the ensemble. How can such a complete survey of the number, location, and functionality of all molecules in a cell be accomplished? Only by single molecule microscopy, since most molecules (at least all biopolymers) in a cell are present in very low copy numbers, in the range of 1-1000. 1 Biopolymers has rededicated itself to provide the vigorous forum that the changing needs of the Biochemical and Biophysical research communities demand and deserve. 17 Serving the community by launching a succession of reviews in the area of single molecule microscopies is a step in this direction. This issue carries the first five articles in a series that will continue over the coming years. Following the Central Dogma of Biology we begin with reviews on DNA that underscore how single molecule techniques help define mechanical, kinetic, and thermodynamic properties in the absence and presence of DNA binding proteins and drugs. The review by Garcia et al. 18 starts out with a description of the mechanical properties of DNA and shows how these properties play a critical role in many biological functions from viral and eukaryotic DNA packaging to regulation of gene expression. The review by Mannion and Craighead 19 further expands on the mechanical and structural properties of DNA and shows how these can be modulated and studied using fluorescent detection at sub-diffraction resolution by the application of nanofluidics. further technical hurdles such as the diffraction limit of optical microscopy are being removed, [26] [27] [28] so that the necessarily limited selection showcased here and in future issues is only a first step in highlighting the bright future for single molecule studies of biopolymers.
